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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a sealing s 
material for each cell of a fuel cell assembly, which com- 
prises a liquid resin composition capable of forming a 
low-gas-permeable and elastic sealing layer at a 
bonded surface among separators, a pair of electrodes * 
and an ion exchange resin serving as a solid electrolyte 10 
by three-dimensional crosslmking, thereby airtightly 
sealing them completely. 

BACKGROUND ART 

15 

[0002] A fuel cell is an apparatus for directly con- 
verting an energy of a fuel into an electric energy. For 
example, an electromotive force can be obtained by the 
electrochemical reaction at both electrodes with supply- 
ing a hydrogen-containing fuel gas and an oxygen-con- zo 
taining oxidizing gas to an anode and a cathode, 
respectively. This electrochemical reaction can be 
expressed by the reaction of Equation (1) at the anode, 
the reaction of Equation (2) at the cathode and the reac- 
tion of Equation (3) in the whole cell. 25 

H 2 ->2H + + 2e* (1) 

(1 /2)Q 2 + 2H + 2e" -» H 2 0 (2) 

30 

H 2 + (1/2)0 2 ->H 2 0 (3) 

[0003] A fuel cell generally comprises a pair of elec- 
trodes and a solid electrolyte membrane disposed ther- 
ebetween. A hydrogen-containing fuel gas is supplied to 35 
the anode electrode, while an oxygen-containing oxidiz- 
ing gas is supplied to the cathode electrode separately 
and isolatedly from the hydrogen -containing fuel gas. If 
they are not separated sufficiently and happen to mix 
each other, an electricity generating efficiency lowers 40 
inevitably. . 

[0004] A fuel cell is generally a fuel cell assembly 
having unit cells, each having a pair of electrodes as a 
principal unit, stacked one after another. Each unit ceil 
has a pair of electrodes and a solid electrolyte mem- 45 
brane sandwiched therebetween and, moreover, has 
this sandwiched structure disposed between gas imper- 
meable separators. 

[0005] These separators serve to prevent mixing of 
gases between two adjacent cells. The solid electrolyte so 
membrane acts a role of separating a fuel gas and an 
oxidizing gas to be fed into each of the unit cells. 
[0006] As a conventional airtight sealing method, a 
technique of disposing a groove at the end of the sepa- 
rator and disposing an O-ring at this groove, thereby ss 
preventing these gases, which are to be supplied to 
opposite sides of a solid electrolyte membrane, from' 
being mixed is disclosed in JP-A-6-1 19930 (the term 



\JP-A° as used herein means an "unexamined pub- 
lished Japanese patent application) and JP-A-6-68884. 
[0007] As a solid electrolyte, an ion exchange resin 
membrane is used for a small-sized fuel cell. Since the 
ion exchange resin membrane exhibits electrically con- 
ductive behavior when it is wet, the ion exchange resin 
membrane is kept wet by supplying moisture to each 
cell of the fuel cell during operation. In other words, the 
ion exchange resin membrane must have two functions, 
that is, a function for separating a fuel gas from an oxi- 
dizing gas and a function for maintaining a wet state. An 
ion exchange resin membrane made of a fluorine resin 
can be mentioned as a preferable ion exchange resin 
membrane equipped with these functions. 
[0008] An airtight sealing technique with an adhe- 
sive instead of the above-described O-ring is disclosed 
in JP-A-7-249417, while a thermocompression bonding 
technique of an ion exchange resin membrane is dis- 
closed in JP-A-6-119928. However, the ion exchange 
resin membrane made of a fluorine resin generally has 
poor adhesion, so that assured airtight sealing cannot 
be attained by the above-described techniques. 
[0009] As for the case where an epoxy resiri adhe- 
sive is used for bonding, a technique of improving the 
adhesion of an ion exchange resin membrane by sub- 
jecting its bonded surface to ion exchange pretreatment 
is disclosed in JP-A-9-1 99145. This pretreatment 
improves adhesion, but lowers electric conductivity, 
leading to a reduction in electromotive force of a fuel 
cell. 

[0010] With regard to a sealing material composi- 
tion which undergoes addition polymerization through 
hydrosilylation, a perfluoropolyether-based composition 
and a polyisobutylene-based composition are disclosed 
in JP-A-8-26931 7 and JP-A-6-279691 , respectively. 

DISCLOSURE OF THE INVENTION 

[001 1] If each constituting element of a fuel cell has 
a reduced film thickness and each unit cell becomes 
thin, the number of unit cells to be stacked in a predeter- 
mined space can be enlarged, resulting in an increased 
output of the fuel cell. However, airtight sealing of a sep- 
arator and an ion exchange resin membrane with an O- 
ring requires an extra thickness for disposing a groove 
for the O-ring, which disturbs the thinning and increased 
output of the fuel cell. Moreover, since airtight sealing 
effects are not exhibited unless the ion exchange resin 
membrane is compressed by a clamping force by the O- 
ring, the size of the membrane must necessarily be 
made larger than the groove for the O-ring. 
[0012] It is impossible to clamp the vicinity of the 
electrode by the O-ring, because the electrodes, which 
are made of a porous material to permit diffusion of 
gases in the electrodes and hence are remarkably frag- 
ile, are broken if strongly clamped by the O-ring. 
[0013] Consequently, the airtight sealing method by 
the O-ring requires an increase in the area of the ion 
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exchange resin membrane, thereby disturbing the s.ze 
SuSXrf a fuel cell. In addition, this method requires 
a hS ~st for the production of a fuel cel. assembly 
owing ^costly cutting work of the O-ring groove on he 
separator in addition to a markedly expensrve -on 
exchange resin membrane. 

[00141 Concerning the airtight sealing wrth an 
epoxy resin adhesive, it requires ion exchange pretreat, 
m'enTof the bonded surface of the ion exchange ream 
membrane for improving adhesion. In addrt.o this 
method is accompanied with ^f™^*™* 
impurity ions such as chlorine .on from the epoxy res.n. 
7*e membrane is contaminated Wrth <rnpurr* jons 
eluted from the epoxy resin, the electnc c onductiv^ of 
the membrane lowers, leading to defeneration n the 
Ictromotive force of each unit cell. As a result, the 

SEl^ *™ * the f uei cel1 assembly havms 

unit cells stacked In series Is reduced. 
£|Q The thermocompression bonding of an .on 
exchange resin membrane also requires ion exchange 
nretreaLnt of the membrane and therefore .s not free 
*Z ^above-described prob.ems. The thermocom 
p^sion bonding tends to damage the ,on exchange 
resin membrane and the thus damaged membrane pre 
iZay be shotted owing tc , a difference , 
the internal pressure upon operation of a fuel cell. 
[So r The air tightness of a fuel cell sealed by an 
O-ring or epoxy resin adhesive is incomplete because 
of he'above-described reasons, 
with being mounted on an automob.le, etc., gas leakage 
Tends to occur owing to the vibration upon traveling. 
r0O17l The sealing material according to the 
present invention realizes a minimization in the area of 
the ion exchange resin membrane of each unrt cell and 
Tlso a Auction in its film thickness, which makes rt pos- 
s ble to decrease the size of a fuel cell and preven 
Suction in the electromotive power. In addrt.^use of 
the sealing material of the present invention permits for- 
matton of an elastic sealing layer on the bonded sur- 
long the ion exchange resin membrane 
separators and a pair of electrodes, whereby highly re^- 
abKr tightness can be attained and the wet state of 
the membrane can be kept completely 
[00181 When the sealing matenal of the presen 
Lntlon is employed upon production of a JW I ce« 
using an Ion exchange resin membrane, ion exchange 
Sent for improving the adhesion to the mem- 
brane orthe use of another sealing member such as O- 
5J becomes unnecessary, and in addition, the mem- 
brane is free from the problem of examination wrth 
impurity ions eluted from an epoxy resin adhesive 
100191 In the present invention, therefore, an .on 
Exchange resin membrane can be ^Pfe^reJ 
and sealed airtight* wrth separators or _a pa^ of elec 
trodes as compared to the conventional technique ^ a 
S reduction and thickness decrease of a fuel can 
assemb* can be attained as compared tc > the .system 
using an O-ring; and the working step can be shortened 



and cost can be reduced as compared to the system 
usfng an epoxy resin adhesive, because the adhes.on 
improving pretreatment is not necessary. 
[00201 The sealing material according to the 
s present invention has features, for example a) a mar* 
edy low-gas-permeability, b) excellent tightness/adhe- 
2 withVion exchange resin membrane, c)less 
elution of impurity ions after harden.ng, and Id) a low 
moisture permeability. Therefore, rt • 
io tightly seal the ion exchange res.n membrane com 
P K with separators or a pair of e'^ffj^f 
causing a deterioration in the performances of the mem- 

raoSl'l in the present invention, it is preferred that 

bonded with an ion exchange resm membrane has a 
toughened surface, because thte increases ■ * adhe- 
sion area of the sealing material in unevennes of the 
roughened surface, which enables stronger .^hes.on_ 
20 r00221 The sealing material according to the 
" 52* invention is a .ow-gas-permeable and rea^e 
nquid resin composition. The sealing ^tena. >s Jree 
dimenslonally crosslinked after applied to bonded sur 
face^ong the member of each unit cell, i.e., separa- 
* SrrjSfc- of electrodes and an ion exchange- res.n , 
25 membrane serving as a solid ^^J^L^ 
tightly sealing them. The sealing matenal comprees an 
addition-polymerizable oligomer which has as the 
backbone in the molecule, either a linear P^£. 
ao lene or perfluoropolyether structure and has an a kenyl 
croup ai least at each end. B) a hardener containing, .n 
?ts moltule thereof, at least two hydrogen atoms each 
bonded to a silicon atom, and C) a hydros.lylat.on cata- 

35 roOMl Oneofthetwokindsoftheaddrtionpolymer- 
Sable oligomers as the component A) has, as the back- 
bone in I molecuie, a linear poryisob^lene . structure 
and has, at least at each end, a reactive group. This 
addition polymerizable oligomer preferably has a mo ec- 
40 IrwelghtofSOOtolOOOOOandatotalamountofiso^ 

buty>ene-derived recurring unto of not lower than 50 
wt%. The addition polymerizable oligomer may bj> 
formed entirely of isobutylene units, or may be a copol- 
Zr wttr. 50 wt.% or less, per molecule, of a P o yolefin 
45 Sas polyethylene and poiypropylene or a po.yd.ene 
suchaspolybutadleneandpolyisoprene. 
?0024] TheotheroneWndoftheaddmonporymenz- 
able oligomers as the component A) has as the back- 
bone in its molecule, a linear perfluoropolyether 
50 structure and h*. at least at each end, a ^ 

This addition polymerizable oligomer has 3 to 400 
recurring units shown below. 

CF z O-, CF 2 CF 2 0-, rf 

hS a perfluoroporyether structure has a viscosrty 
ranging from 25 to 1,000,000 mm /s. ,. mItotinn 
00261 Although there is no particular Hmrtation 
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imposed on the hardener as the component B), insofar 
as it contains, in its molecule thereof, at least 2 hydro- 
gen atoms each bonded to a silicon atom, a hardener 
which has, by itself, low gas permeability and is compat- 
ible with the addition polymerizable oligomer is pre- * 
ferred. In other words, when the backbone of the 
addition polymerizable oligomer has a polyisobutylene 
structure, the hardener is preferred to have a backbone ' 
of a polyisobutylene structure, while when the backbone 
of the addition polymerizable oligomer has a perfluor- ,„ 
opolyether structure, the hardener is preferred to have a 
backbone of a perfluoropolyether structure. Such a 
combination is most preferred. 
[0027] It is preferred that the amount of the hydros- 
ilyl group in the hardener falls within a range of 0 5 to 5 rs 
moles per 1 mole of the alkenyl group of the addition 
polymerizable oligomer. The hardener preferably has a 
molecular weight ranging from 100 to 30000. 
[0028) As the component C), ordinarily employed 
hydros.lylation catalysts such as chloride of platinum so 
titanium, palladium or rhodium may be used Specific 
examples of the preferred catalyst include platinum 
chlonde, platinum-vinyl siloxane complex, platinum- 
phosphine complex, platinum-phosphite complex, plati- 
num-alcoholate complex and platinum-olefin complex. ss 
[0029] To the sealing material of the present inven- 
tion, a known material such as filler, extender pigment 
antioxidant or surfactant may be added as needed 
within an extent not causing a problem of elution of 
impurity ions. 

[0030] The sealing material of the present invention " 
is used by applying it in the liquid form to the bonding 
surfaces of each of separators, a pair of electrodes and 
an ion exchange resin serving as a solid electrolyte 
assembling them into a unit cell, and three-dimension- 35 
ally crosslmking the sealing material under heating or bv 
allowing it to stand at the normal temperature, to 
thereby form an elastic sealing layer from the sealing 
material on the bonded surfaces. A plurality of the unit 
cells thus fabricated are stacked one after another by « 
applying a compressive force that Is larger than the 
clamping force for fixing in the above-described 
crosslmking step. Stacking while under compression 
makes it possible to enhance the air tightness of the 
stacked structure, because the sealing material « 
crosslmked by addition polymerization undergoes cure 
shrinkage to some extent. 



channel for a fuel gas; (25a), a channel for an oxidizing 
gas; and (26), the sealing material of the present inven 
tion. 

[0033] An embodiment of the present invention is 
described based on examples. A fuel cell has a struc- 
ture having a plurality of unit cells stacked one after 
another. Fig. 1 is a schematic cross-sectional view of a 

uni? of "ti!??' ? 6 Ce " (20) Which is a ^amental 
unit of the fuel cell, assembly is composed of the ion 

exchange resin membrane (21), anode (22), cathode 
(23) and separators (24) and (25). 
[0034] The ion exchange resin membrane (21) is 
sandwiched between the anode (22) and cathode (23) 
which is sandwiched further by separators (24) and 
25 . On the surfaces of the anode (22) and cathode 
(23), channels for a fuel gas and for an oxidizing gas are 
formed, respectively. The channels (24a) for a fuel gas 
are formed between the anode (22) and separator (24) 
white the channels (25a) for an oxidizing gas are formed 
between the cathode (23) and separator (25) 
[0035] The separators (24) and (25) form gas chan- 
nels between electrodes and also serve to separate the 
fwa gas and the oxidizing gas between two adjacent 

[0036] The ion exchange resin membrane (21) is a 

fornL r* rolyt « and iS a " i0n eXChan 9 e me "*™e 
formed from a fluonne-containing resin and being ion 

conductive. It exhibits electrically conductive behavior 
under a wet state. In the experiment of the present 
invention, "Nafion- (product of E.I. Du Pont de Nemours 
memSe any) "™ empl0yed as the ,on change resin 
[0037] Each of the anode (22) and cathode (23) is 
formed of a carbon cloth woven from carbon fibers and 
is subjected to contact bonding with the ion exchange 
resin membrane (21 ) under heat at 1 20 to 1 30°C. 

BEST MOPF FOR carrv.m^ rv rr thf iMx/p N rr ,^, 



BRIEF DFSORIPTION r»FT HF pp W | r!r ~ 
[0031] 

Fig. 1 is a cross-sectional view Illustrating a unit cell 
of a fuel cell assembly. 

[0032] in this drawing, numeral (21 ) denotes an ion 
cunng resin membrane; (22), an anode electrode- (23) 
a cathode electrode; (24) and (25), separators; (24a) a 
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[0038] Bonding of a pair of electrodes, i.e., the 
anode (22) and cathode (23), separators (24) and (25) 
and ion exchange resin membrane (21) with the sealing 
material of the present invention is described below 
[0039] The sealing material (26) employed in 

,S 8 heat - curin 9 seali "3 agent (Three Bond 
11X-058 , product of Three. Bond Co., Ltd) in which 
each of the backbones of the addition polymerizable oli- 
gomer and curing agent, is perfluoropolyether. The 
seahng agent (26) is applied to each of the surfaces to 
be bonded, of the separator (24) equipped with the 

«of nCl thS se P arator (25) equipped with the 
cathode (23), and these separators (24) and (25) are 

^uTJ predetermine d position to assemble a unit 
ce (20). whereby a sealing layer in the uncrosslinked 
liquid form is formed to cover the ion exchange resin 
membrane (21). . " . 

[0040] The ion curing resin membrane (21) under- 
goes, depending on the material, a change in the mem- 
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brane quality when thermally treated at 150°C or 
creator resukng in enhanced hydrophobic nature and 
Erin" duced electrical ^u^ B^^e 
unit cell (21) at a temperature not greater than 100 C. 
Tn eSc sealing .aye^ could be formed through ^ 
dimensionai ■ crosslinks of the uncross '"ked seahng 
layer without thermally damaging the .on exchange 
resin membrane (21). .. 
roo41l The sealing material (26) employed herein is 
a liquid resin composition having features that it com- 
prises A) an addition-po^merizable oligomer which has 
?«. molecule thereof, at least two alkenyl groups has 
a perfluoropolyether structure in its backbone and has a 
viscosSy at 25°C of 10,000 to 1.000,000 mm*/s; B) a 
hartel which contains, in its molecule thereof, at 
e«o" drogen atoms each bonded to . rtjcon 
Znm has a oemuoropolyether structure in Its back- 
bone and a Kilty VWc of .10.000 to 500.000 
Ss; and C) a catalytic amount of a platinum earn- 
pold and that the hardener B) to so hat 

fee amount of the hydrosilyl group ranges from 0 J5to 5 
moles per mole of the alkenyl group m the add.t.on 

^r^^Smateria. employed in this Exam- 
pie has the following properties: 

1) in a temperature range of from 80 to 150«C the 
sealing material is crosslinked for from 30 to 80 
minutes and the resulting elastomer has excellent 

Ssealing material after crosslinklng has excel- 
lent gas barrier properties against a fuel gas and 
am oxidizing gas. 

3) The sealing material after crosslinking has low 
moisture permeability. 

T) The amount of impurity ions eluted from the seal- 
ing material after crosslinking is markedly small. 

5) The sealing material after crosslinking has excel- 
lent resistance against methanol. 

6) The sealing material after crosslinking has excel- 
lent adhesion even with a fluorine resin-contam.ng 
ion exchange resin membrane. 



atom has a perfluoropolyether structure in its back- 
bone', and a ^scosity at 25'C of 10 to 10.000 mm*/s; 
and C) a catalytic amount of a platinum compound, and 
fratSe hardener B) is incorporated so ^hatthe amount 
s of the hydrosilyl group ranges from 0 5 to 5 ^moles per 
mole of the alkenyl group in the addition polymenzable 

oligomer. . _ 

[0045] The sealing material employed in the Exam- 
ple has the following properties: 

1) in a temperature range of from 70 to 100«C the 
sealing material is crosslinked for from 20 to 60 
minuti, and the resulting gel-like substance has 

excellent elongation. „ hQCO y~»i- 

2) The sealing material after crosslinking has excel 
lent gas barrier properties against a fuel gas and an 

3?^ Sng material after crosslinking has low 
moisture permeability. . - 

4) The amount ofimpurity ions eluted from the seal- 
ing material after crosslinking is markedly small 

5) The sealing material has low viscosrty so that 
application operation can be carried out easily- 

6) The sealing material after crosslinking has excel- 
lent adhesion with an ibn exchange res.n mem- 
brane. 
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jp043] in Example 2. a unit cell (20) was formefl hn 
ne same manner as in Example 1. except that a heat 
curing sealing material (Three Bond 1 1X-066 trade 
name product of Three Bond Co.. Ltd.) in which the 
backbone of each of the addition polymerizable oh- 
gomtr "d curing agent is an isobutylene structure was 
used instead of the sealing matenal 11 X-058. 
Em41 The sealing material "11X-066" employed 
herein is a liquid resin composition which has features 
S Emories A) an additlon-po^merlzabie ol.gome 
which has in its molecule thereof, at least two alkenyl 
groups, has a polyisobutylene structure in rts backbone 
and has a viscosity at 25-C of 25 to 100.000 mm 2 /s; B 
a hardener which contains, in its molecule thereof, at 
feaS two hydrogen atoms each bonded to a s.teon 



[00461 Forcomparison. a unit cell wasformed using 

30 unit cells (20) was formed by using RTV Siltcone 
("Three Bond 1220D". trade name; product of Three 
Bond Co., Ltd.) instead of the sealing matenal (26) of 
?,e present invention under the curing condrtions of 
25«C and 55% RH for 7 days. The other one was formed 

as by using one-liquid type heat-curing epoxy res.r , ("Three 
Bond 2282- trade name; product of Three Bond Co.. 
Ltd) under ihe curing conditions of 100'C for 60 m.n- 

So471 »n each of the unit cells obtained in Exam- 
40 oles 1 and 2 by using the sealing material of the present 

" StenioT. airtightness ^^T^T^ 
nas and moist condition in each of the unit cells were 
'mainlined. In the unit cel. obtained in the Comparamje 
Example using the RTV silicone, however, he wet _state 
« in the unit cell was not malnta.ned. In the unrt ceH 
obtained in the other Comparative Example using tte 
heat curing epoxy resin, the sealing and wet state were 
• manned but discoloration of the ion exchange res.n 
membrane <21) due to e.ution of impurity .on was 

50 ™«7 d Upon deassembiy of the un* cell (20) after 
'completion of the operation, cohesive fa«ure occurred in 
Z cells obtained using 11X-05B in Example 1 1 and 
using 1 1 X-066 in Example 2. which showed 9°°* adhe- 
55 sion to the ion exchange resin membrane. In the 
respeSive cells using RTV silicone and one-l.qu.d type 
Soiring epoxy resin obtained in the Comparatove 
Examples, S tne other hand, interfacial peelmg 
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occurred. 

[0049] in the above-described Examples 1 and 2 
the ion exchange resin membrane had a thickness of 
100 urn. It is generally considered that the thinner the 
ion exchange resin membrane, the better the electrical 
conductivity, thus contributing to an improvement in the 
performance of a unit cell. In view of this, with an ion 
exchange resin membrane having a thickness of 50 urn 
cells were produced using each of the above-described 
sealing material 1 1X-057 and 1 1X-066, and the same 
tests as made in Examples 1 and 2 were carried out As 
a result, the resulting cells were confirmed to exhibit 
similar effects. 

[0050] ion exchange resin membranes tend to be 
damaged when it is subjected to thermocompression 
bonding. Since the damaged membrane may be short- 
circuited during the operation of a fuel cell, not an ion 
exchange resin membrane of 100 u.m thick but that of 
300 um thick has so far been employed. 
[0051] m the present invention, an elastic sealing 
matenal layer is formed between the ion exchange resin 
membrane (21) and separators (24) and (25) by the 
sealing material. Therefore, the ion exchange resin 
membrane (21) is not damaged during thermocompres- 
sion bonding or operation of the fuel cell, whereby short 
circuiting is prevented. 
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[0052] As described above, the fuel cell using the 
sealing material according to the present invention does 
not require pretreatment for an ion exchange resin 
membrane upon bonding of the ion exchange resin 
membrane with separators, can maintain the wet state 
upon operation and permits airtight sealing with sepa- 
rating a fuel gas from an oxidizing gas. Accordingly 
when use of the fuel cell for an automobile is consid- 
ered, it can exhibit good sealing performance against 
various movements such as vibration. In addition, since 
disposition of an O-ring having a predetermined thick- 
ness of about 2 mm is not necessary, the thickness of 
the whole fuel cell 10 can be reduced, making it possi- 
ble to enhance the capacity of the cell by an increase in 
the number of the cells to be stacked. Moreover, auto- 
matic application of the adhesive employed in the 
present invention by machine is possible, which brings 
about shortening of the work, efficiency increase ahd 
cost reduction. 

[0053] The sealing material according to the 
present invention can be adhered and sealed without 
contaminating an ion exchange resin membrane, which 
is a solid electrolyte, with ions. This makes the use of an 
O-nng unnecessary, thereby enabling size reduction or 
thickness reduction of the fuel cell. In addition, owing to 
its gas impermeability, the sealing material is excellent 
in the airtight sealing of gas between the ion exchange 

Zl m t em , b '! rie and se P aratora and can maintain the 
wet state of the electrolyte membrane. 
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[0054] As a result, the fuel cell having an ion 
exchange resin membrane, separators and a pair of 
electrodes adhered and airtightly sealed by the sealing 
matenal of the present invention is thin and small in size 
and has high electromotive power. At the same time it 
has resistance against vibrations so that it is suitable for 
use as a fuel cell for an automobile. 

Claims 

1. A sealing material for a fuel cell, which is character- 
ized in that, in sealing members of a unit cell (20) of 
the fuel cell including separators (24) and (25) a 
pair of electrodes (22) and (23) and an ion 
exchange resin membrane (21) as a solid electro- 
lyte, by three-dimensional crosslinking a low-gas- 

?£ n [ n i able and react,ve ** M composition 
(26), the resin composition comprises: 

A) an addition-polymerizable oligomer which 
has, as a backbone thereof, a linear 
polyisobutylene or perfluoropolyether structure 
and has an alkenyl group at least at each end- 
El) a hardener containing, in its molecule 
thereof, at least two hydrogen atoms each 
bonded to a silicon atom; and 
C) a hydrosilylation catalyst; and is three- 
dimensionally crosslinked through addition 
polymerization. 

!. The sealing material for a fuel cell according to 
claim 1, wherein when the addition-polymerizable 
oligomer A) has, as the backbone thereof a 
polyisobutylene structure, the hardener B) has' as 
the backbone thereof, a polyisobulene structure. 

■ The sealing material for a fuel cell according to 
ctaim 1, wherein when the addition-polymerizable 
oligomer A) has, as the backbone thereof, a per- 
fluoropolyether structure, the hardener B) has as 
the backbone thereof, a perfluoropolyether sfruc- 
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